Abstract
Introduction

28
starch synthase IIa and is responsible for the most important differences in amylopectin chain 54 length distribution (Umemoto et al., 2004 cooking and eating quality (Kharabian-Masouleh et al., 2013) . However, starch structure does 58 not explain all variation in rice grain quality parameters in all rice germplasm (Kharabian-59 Masouleh et al., 2013) , and flour derived from cultivars with similar amylose content may 60 have different pasting and textural properties (Champagne et al., 1999) . Furthermore, 61 viscosity differences between rice flour and rice starch (Singh et al., 2000) suggest 62 components other than starch affect these properties of rice.
63
Rice grain protein is the second most abundant component of milled rice grain and has 64 been studied extensively in the context of its important role as a nutrient. The net protein utilisation of rice is the highest among the cereal grains, despite rice having the lowest protein 66 content (Juliano, 1992) . In the context of eating quality, several studies have reported total 67 protein content is related to cooked rice texture (Xie et al., 2008) with high protein content 68 associated with harder cooked rice (Lyon et al., 1999) . Martin and Fitzgerald (2002) 69 demonstrated total protein content had a significant influence on rice eating quality by (Baxter et al., 2004; 2010; 2014) .
74
In common with all cereal grain, rice grain storage proteins are composed of globulins, 75 glutelins and prolamins which are traditionally defined by their differences in solubility.
76
Globulins are salt-soluble, the glutelins dissolve in dilute acid or alkali solutions while the 77 prolamins, including those of rice which are poorly digested by monogastric animals 78 including humans (Resurreccion and Juliano, 1981; Kubota et al., 2010) were classified as medium grain profile 2 (MG-Profile2) (Figure 1a and 1b) . Similarly, the followed by regression analyses of those parameters found to be correlated. Table 1a ) and total ( Table   147 1) prolamin peaks than total protein content. Although TA peak force (g) was regarded as a parameter height which indicates swelling (Table 1 and Supplementary Table 1a) . Table 2 ). Table 3 ) in all cases, a pattern followed by all
172
RVA parameters (Supplementary Table 3 ). Total glutelin was more highly correlated than 173 total protein in TA parameter cohesiveness (r = 0.86) and adhesiveness (r = -0.62) ( Table 2) .
Long grain rice
LG-Profile1 was composed of 53 long grain rice lines with total protein content of Table 4b ) in LG-Profile1 had weak correlations with setback.
183
In contrast to MG-Profile1, only a few individual protein peaks in LG-Profile1 were 184 correlated with RVA parameters, however, some prolamin, glutelin and globulin peaks were 185 correlated with TA parameters (Table 3 and Supplementary Table 4 Table 4a ).
189
Two glutelin peaks and some globulin peaks were negatively correlated with stringiness (r = - Table 4b ).
192
LG-Profile2 comprised 27 long grain rice lines of AAC 17% to 20%, total protein (Baxter et al., 2004; 2010; 2014) . In addition, the 241 viscosity properties of rice flour change as it ages and a significant proportion of these 242 changes can be attributed to changes in protein structure (Zhou et al., 2010 
